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| nt r oducti on

Reducing and preventing industrial pollution has been the primary focusof thisnation’s
pollution prevention agenda over the past decade. Quantifying the progressthat in-
dustry has madein adopting a pollution prevention approach remainselusive. (See
Chapter 7 of thisreport for amore detail ed discussion of Measuring Pollution Preven-
tion.) However, anecdotal evidence suggeststhat reliance on pollution prevention as
aprimary environmental management tool isincreasing and spreading beyond the
initial industry leaders. Still, much work remainsto bedone. Thischapter beginswith
somethoughts on motivating industry to prevent pollution. Why should industry prac-
tice pollution prevention? How canthosethat influenceindustry decision makers(gov-
ernments, customers, suppliers, workers, non-profit groups, communities, etc.) effectively
encourage pollution prevention?

In 1995, EPA completed an ambitious project to examine how apollution prevention
ethic could be promoted throughout industry. According to thefindings of the Indus-
trial Pollution Prevention Project (IP3), the four most important general motivators
for pollution prevention in industry are economics, technical and financial assistance,
open communication, and flexibility (especially regulatory flexibility).! ThelP3found
that the key “trigger” for pollution prevention isastringent regulation or enforcement
action. Research conducted by the non-profit group INFORM on the chemical and
paint and adhesivesindustries similarly found that the desire to avoid being subject to
regulations provided the most critical impetusfor pollution prevention, not only moti-
vating source reduction initiatives but al so ensuring their successin the marketplace.?
Similarly, ina1994 study of global competitivenessin six industries, environmental
pressuresfrom regulations and from consumers and professional advocacy campaigns
created opportunitiesfor companiesto gain competitive advantagein domesticand in-
ternational markets.® Suchinnovationsresulted in cost reductions, yield improvements,
market shareincreases, and/or export expansion.

The economic benefits of pollution prevention have proven to be the most compelling
argument for businessto undertake prevention projects. 1na1992 follow-up study of 29
firmsoriginally examined in 1985, INFORM found aheightened level of awarenessand
activity related to pollution prevention. Nearly half of the companieswere saving be-
tween $45,000 and $1 million annually on their source reduction activities, with 15
percent saving $1 million or more. Payback periodswere short; in nearly two-thirds of
the source reduction activities, companies recouped their investmentsin 6 months or
less.

1 EPA, Industrial Pollution Prevention: Incentives and Disincentives (EPA-820-R-94-004, August
1994). Also see: EPA,Industrial Pollution Prevention Project (1P3): Summary Report (EPA-820-R-
95-007, July 1995).

2 INFORM, Stirring Up Innovation: Environmental |mprovementsin Paints and Adhesives (New
York, NY, 1994).

3 Management Institute for Environment and BusinessCompetitive |mplications of Environmental
Regulations: A Study of Six Industries (Washington, DC, 1994).

4 Dorfman, Mark H., Warren R. Muir, and Catherine G. Miller,Environmental Dividends: Cutting
More Chemical Wastes (INFORM, 1992).
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Cost savingsfrom prevention come not only from avoiding environmental costslike
hazardous waste disposal fees, but also from avoiding coststhat are often more chal-
lenging to count, like those resulting from injuriesto workers and ensuing lossesin
productivity. Inthat sense, prevention isnot only an environmental activity, but also
atool to promote worker safety.

So, if preventing pollution is so good for the bottom line, why don’t companies al -
ways do what’ s good for them? One answer might be that managers don’t always
realize the benefitsthat prevention would bring to their own firms. “Environmental
accounting” — anew type of managerial accounting that helpsfirmsidentify envi-
ronmental costs and benefits— isjust now beginning to take hold and to demon-
strate to companies how much of their costs are attributable to environmental
activities.®

Thebasicideaof environmental accounting isthat an organization’s environmental
costs, likeall itscosts, need to beidentified, quantified, and all ocated to the process or
product that incurs them in order for such costs to be managed and reduced. If
companies pay closer attention to the size and causes of their environmental costs,
they will have an economic incentive to prevent them from occurring in the first
place. Fewer than 10 percent of U.S. manufacturing firms routinely allocate envi-
ronmental costs to the responsible product or process in their internal accounting
systems, according to a1995 survey of 150 firms.® Another study that closely exam-
ined the accounting systems of nine industrial firmsfound that “the environmental
coststeased out of hiding turned out to be colossal.””

Similarly, pollution prevention can offer compani es exciting opportunitiesto increase
market share, but only if managers have the foresight to realize these opportunities
and if their firmsarewell-positioned in theindustry. Michael Porter of Harvard Uni-
versity and Claasvan der Linde of St. Gallen University in Switzerland have devel-
oped adynamic model of competitive business behavior showing that market share
can be captured by companiesthat continually innovate.? But, as Porter and Linde
advise, “ companies must begin to recognize the environment as acreative opportunity
rather than asacostly threat.” Large companiesinindustrieswith ahigh rate of change
(e.g., computer and chip manufacturers) tend to have the most resources for innova-

5 See EPA chapter of this report for a description of EPA’s Environmental Accounting project. A
bibliography of sources for companies that have realized pollution prevention opportunities by using
environmental accounting tools, in addition to complete case studies from AT& T and Ontario Hydro,
are available through EPA’s Pollution Prevention Information Clearinghouse at 202-260-1023.

6 Tellus Institute, Environmental Cost Accounting for Capital Budgeting: A Benchmark Survey of
Management Accountants (1995).

7 World Resources Institute,Green Ledgers: Case Sudiesin Corporate Environmental Accounting
(1995). The study examined the books of Du Pont, Amoco, Ciba-Geigy, S.C. Johnson, Dow Chemical,
and three small firmsin the Pacific Northwest. In the case of one Du Pont plant studied, environmen-
tal costs made up 19 percent of the total cost of manufacturing an agricultural pesticide. At an Amoco
facility, aggregate environmental costs were estimated at nearly 22 percent of operating costs.

8 Michael E. Porter and Claas van der Linde, “ Green and Competitive: Ending the Stalemate,”
Harvard Business Review (September/October 1995).



tion. On the other hand, some industries cannot meet the challenge, particularly if
they are made up of small companies that are required to make large fixed invest-
ments.®

Companiesare often stymied by the up-front coststhat pollution prevention appearsto
require. According to thefindingsof the IP3, “while pollution prevention measures
can hold the promise of future cost savings, if capital investment is needed for such
changes, companies... can find themselvesin a Catch-22 situation.”*® Nevertheless,
relatively few companies have reached the point where only capital-intensive mea-
suresareavailable. A 1992 INFORM report examined pollution prevention activities
at avariety of facilities in the organic chemical industry and found that no capital
investment was required for one quarter of the 48 source reduction activities; invest-
ments of under $100,000 were required for about half the activities.™* In addition, over
the past 5 years, loan and grant programs have become more readily availableto assist
companiesinterested ininvesting in pollution prevention.

This chapter begins with an overview of industrial pollution prevention progress
demonstrated through two prominent EPA initiatives — the required reporting of
toxic releasesto EPA’'s Toxics Release Inventory (TRI) and EPA’s voluntary partner-
ship programs, known collectively as*“ Partnersfor the Environment.” Theremainder
of thischapter reviewsdifferent approachesto industrial pollution prevention and some
of thelessonsthat have been learned over the past six yearsin promoting apollution
prevention ethic.

The examples in this chapter are drawn from a wide variety of industries. While
most industrial pollution prevention reportstend to focus on the chemical and manu-
facturing sectors, for thisreport, we have drawn from awider range of industries —
from retail storesto utilitiesto agriculture — to highlight opportunities to prevent
pollution acrossthe board. However, it would beimpossibleto citeall of the compa-
niesthat have achieved impressive pollution prevention successes. The specific ex-
amplesdescribed hereareillustrative of diverse approachesto prevention.

| ndustry Progress: TR and Vol untary
Programs

The clearest measure of industrial pollution in the manufacturing sector can be found
in companies’ annual reports of environmental releases of toxic chemicalsto TRI.
Correspondingly, one of the clearest indicators of corporate responsivenessto the need
for reducing chemical releases and preventing pollution has been acompany’ spartici-
pation in EPA’s voluntary programs.

9 Management Institute for Environment and BusinessCompetitive Implications, cited in EPA,
Pollution Prevention News (March-April 1995) pp. 4-5.

10EPA, Office of Water.Industrial Pollution Prevention: Incentives and Disincentives (EPA 820-R-
94004, August 1994). p.2.

1 Dorfman, Mark H., Warren R. Muir, and Catherine G. Miller,Environmental Dividends: Cutting
More Chemical Wastes (INFORM, 1992).
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TRI Data

The TRI data'? collected and published annually demonstrate asteady declinein the
volume of toxic chemicalsreleased to the environment by the manufacturing sector.
However, over thelast several years, thetotal amount of wastes generated has been
rising. TRI datafor 1995 show adecline of 4.9 percent in releases of core chemicals
reported in both 1994 and 1995. Overall, from the baseline year of 1988 until 1995,
total releases (for chemicalsreported in each of the years) decreased by 1.35 billion
pounds, a45.6 percent decline. However, total production-related waste generated
in 1995 from all TRI chemicalswas over 35 billion pounds, a 6.8 percent increase
since 1991.

Companies report pollution prevention activities to the TRI, as required under the
Pollution Prevention Act of 1990. Of the 21,951 facilitiesreporting to TRI for 1995,
nearly 29 percent claimed to have undertaken at least one source reduction activity.
Thisisdown from 32 percent in 1994. Most commonly reported were“good operat-
ing practices’followed by process modifications, and spill and leak prevention. In
general, facilities project little change in how they expect to handle their wastein the
next several years.

Individual industries have had very different experienceswith TRI chemical releases
and reductions. AsTable 2-1 shows, several industriesreported reductions of half or
more of total releasessince 1988, led by the electrical equipment industry (79.7 per-
cent) and leather goods manufacturers (77.8 percent). 1n 1995, the chemical manufac-
turing industry continued to rank infirst place with the largest amount of chemicals
released (36 percent of total releases), followed by the primary metalsindustry (15
percent), paper (11 percent), and plastics (5 percent).

Thetop 10 chemicalsreleased into the environment (shown in Table 2-2) account for
over half thetotal amount of releases of the expanded list of 643 TRI chemicals. The
10 companiesthat reported the highest total releases of toxic chemicalsin 1994 are
shownin Table2-3. Although these firmsrepresented fewer than 2 percent of all TRI
reporting facilities, they accounted for 26 percent of total TRI releasesin 1994.

It isimportant to note that the volume of TRI chemicalsreleased does not necessarily
equate to the amount of risk posed to the public. TRI reportsreflect release of chemi-
cals, not exposure of the public to those chemicals. Because health risk isdependent
not only on toxicity but also on exposure, rel ease estimates alone are not sufficient to
calcul ate adverse effects on human health and the environment.

12 For moreinformation on the 1995 TRI data, see: EPA 1995 Toxics Release Inventory: Public Data
Release (EPA 745-R-97-005, April 1997).
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Table2-1. TRI Releasesby Industry

Per centage Total Releases,
Industry Changein Releases, 1995
1988-1995 (millionsof pounds)
Electrical Equipment -79.7% 305
L eather -77.8% 31
M easurement/Photography -74.2% 16.9
Tobacco -12.2% 1.7
Machinery -67.6% 232
Textiles -56.1% 17.8
Chemicals -49.8% 787.7
Printing -48.3% 31.6
Stone/Clay/Glass -47.1% 36.0
Transportation -44.4% 110.0
Petroleum -40.6% 59.9
Fabricated Metals -40.1% 82.6
Primary Metals -38.2% 331.2
Furniture -33.7% 41.0
Plastics -31.1% 112.2
Food -27.5% 86.0
Paper -12.6% 233.2
Lumber -5.0% 31.3
Apparel +33.6% 13

Source: EPA, 1995 Toxics Release Inventory: Public Data Release (EPA 745-R-97-005,
April 1997), Tables 4-10, 5-5.

Table2-2. Top 10 ChemicalsReleased/Disposed, 1995

Chemical Number of Pounds
(millions)
M ethanol 245.0
Ammonia 195.1
Toluene 145.9
Nitrate compounds 137.7
Xylene (mixed isomers) 95.7
Zinc compounds 87.6
Hydrochloric acid 85.3
Carbon disulfide 84.2
n-Hexane 774
Methy! ethyl ketone 70.0
Total for top 10 chemicals 1,224.1
Total for all TRI chemicals 2,208.7

Source: EPA, 1995 Toxics Release Inventory: Public Data Release, Overview (EPA 745-R-
97-005, April 1997), Table 6.
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Table2-3. Top 10 CompaniesBased on Total ReleasesReported to TRI,

1994
Company Total Facilities Releases
(millions of pounds)
Du Pont 70 203.6
ASARCO Inc. 11 69.4
Renco Group Inc. 12 66.1
IMC Global Inc. 13 47.7
“\Wien BPA International Paper Co. 71 431
General Motors Corp. 112 36.8
pr ql)sed the 33/50 Courtaulds United StatesInc. 9 345
A ogram we Monsanto Co. 27 274
. ] Arcadian PartnersLP 8 26.4
recogni zedthet its Georgia-Pacific Corp. 90 26.2
Wd d] ective Total for top 10 companies 423 581.2
Total for all TRI facilities 22,744 2,260.2
ves no d fferent Source: EPA, 1994 Toxics Release Inventory: Public Data Release, Executive Summary (EPA
thenaus.” 745-S-96-001, June 1996), Table E-1.
-- Aistech Gennca

Partnersfor the Environment

EPA has been developing and aggressively promoting voluntary partnershipsasan
alternativeto thetraditional command-and-control regulatory approach. Programs
such as Green Lights, the 33/50 Program, WasteWis$e, Climate Wise, and WAV E

Why Do IndustriesJoin EPA'sVoluntary Programs?

Industry participation in the 33/50 Program has proven remarkably successful and
is responsible for an accelerated reduction in the 17 chemicals targeted by the
program. The 1,300 corporate participantsin the 33/50 Program own morethan a
guarter of thetotal number of TRI facilities, and were ableto meet the program’s
1995 goal of 50 percent reduction ayear ahead of schedule. Participantsin 33/50
applauded the program’ sflexibility and voluntary, “ no-strings-attached” terms. An
interesting insight offered by Aristech Chemical in reflecting on the success of the
33/50 Program isthat the program greatly improved government/industry rela-
tions: “When EPA proposed the 33/50 Program, we recognized that its general
objectivewasno different than ours. Therein liesamajor reason for the success of
the program. The progressrealized under 33/50 typifiesthe successthat can be
achieved when government and industry work in pursuit of mutually agreed upon
objectives.”

challenge businessesto pre-
vent pollution and improve
their company’ sbottom line.
Collectively, these partner-
ship programs are known as
Partners for the Environ-
ment, and they are produc-
ing impressive results. As
noted in Chapter 1, in 1995,
over 6,000 participants
saved $435 million while
helping to cut toxic pollu-
tion, reduce solid waste,
and lower greenhouse gas
emissions.

13 “The Smart Choice,” Environmental Champions, a supplement toChemical Engineering and

Environmental Engineering World, undated, p. 16.
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Figure2-1. Participation in Partnersfor the Environment Continuesto
Increase
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Interest in these programs continues to grow — participation increased by 25 percent
in the last year alone (Figure 2-1). EPA now projects that by the year 2000, the
number of partnerswill nearly triple and the total savingsto firmswill approach $7
billion ayear.

Est abl i shing Corporate Commtnent to
Pol | ution Prevention

A 1993 study by the Business Roundtabl e, an association of business executives, con-
firmswhat many believe— successful corporate pollution prevention programsbegin
with tangible forms of corporate commitment.’* The goal of the Roundtable’s
“benchmarking” study was to determine the common, as well as the unique, ele-
mentsof six “Best-In-Class’ manufacturing facilities: Proctor & Gamble' sMehoopany,
PA facility; Intel in Aloha, OR; Du Pontin LaPorte, TX; Monsanto in Pensacola, FL;
3M in Columbia, MO; and Martin Mariettain Waterton, CO.

Key findings of the study included:

m  All facilities had strong management support and afocal point for thefacility
level pollution prevention program.

m  Successful facilities understood their corporate and plant cultures and imple-
mented their pollution prevention programsin away that worked within those
cultures.

14 The Business Roundtable.Facility Level Pollution Prevention Benchmarking Study (November
1993).
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m  Themajority of the facilities stated that the corporate role should beto
establish corporate goalswith facility input, develop and deploy pollution
prevention technol ogy transfer acrossthe company, and forecast future
complianceissues.

m  Facilitieswere successful when they were not told how to approach pollution
prevention by corporate environmental groups or other outsideforces. The
freedom to choose the best pollution prevention method for their organization
was key to success.

m  Facilitieshad the ability to report progress against selected goals or initiatives
on amonthly or quarterly basis.

m  Tobeableto sustain apollution prevention program, the projectswere, on the
whole, cost effective. Unlike compliance projects, pollution prevention
projects generally had to compete against capital improvement projects.

m  Eachfacility measured the success of its program differently, using acombina-
tion of reduced cost, reduced volume, improved public image, results against
goals, ability to expand afacility, and other measures.

m  Somefacilities normalized waste volumeto production; othersdid not. Each
facility used adifferent method for tracking wastes/emissions. All facilities
used PC-based systemsto track waste streams and customized spreadsheet
packagesto meet their own needs.

m  Each of thefacilities had matured from focusing on pollution prevention
within current manufacturing processesto integrating pollution preventionin
the pre-manufacturing decision phases. The benchmark facilitieswere
working with raw material suppliers, equipment suppliers, and customersto
prevent pollution at each step.

Thefollowing summaries of pollution prevention programsillustrate how pollution
prevention hasbeen incorporated into fivelarge corporations. Monsantoinstituted the
Monsanto Pledge, ahighly effective statement of principlesand commitment which
has been backed up by competitions, awards, and other motivational elements. Union
Carbide has been recognized by EPA’s Office of Pollution Prevention and Toxicsfor
innovative chemical design. Public Service Electric and Gas (PSE& G) providesan
interesting exampl e of how materials management decisions can yield pollution pre-
vention returns, and how acompany can engage in the successful marketing of by-
product materials. AT& T has madeinnovative use of environmental accounting meth-
ods to further its pollution prevention goals. And Home Depot is one of the most
activeretailers promoting apollution prevention agendaamong its clients and staff.



M onsanto

Monsanto isamajor manu-
facturer of high performance
chemicals, high-value agri-
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TheMonsanto Pledge

The Monsanto Pledge— seven principlesthat describe the company’ svision for a
sustainable environment — was unveiled during aspeech in 1990 by then Chairman
and Chief Executive Officer Richard J. Mahoney at ameeting of the National Wild-

cultural products, industrial
process control equipment,

life Federation.

food ingredients, and phar- ™ Reduceall toxic and hazardous releases and emissions, working toward an

maceuticals. In March ultimate goal of zero effect.

1996, Vice President Al m Ensureno Monsanto operation posesany unduerisk to our employeesand

Gore and members of the our communities.

President’sCouncilonSus-  m  Work to achieve sustainable agriculture through new technology and prac-

tainable Development pre- tices.
sented Monsanto with the
Presidential Award for Sus-
tainable Development for its
work in pioneering sustain-

Ensure groundwater safety.

operations.

K eep plants open to our communities and involve the community in plant

abletechnologies. m  Manageall corporatereal estate, including plant sites, to benefit nature.
During the 1990-1994 time ™ Search worldwide for technol ogy to reduce and eliminate waste from our

period, Monsanto achieved a
55 percent reductionin TRI

chemicals. In making this
reduction, Monsanto prioritized source reduction with the specific goal of not
transferring pollutants cross-media. Monsanto faced this challenge when con-
sidering two wastewater projects. Although the projects would have reduced
TRI chemical output, they would have increased levels of other wastes not in-
cluded in the TRI list. The company felt that following this strategy would
simply be pollutant transfer, not pollution prevention, and opted not to under-
takethe projects. Inthefuture, the company plansto continue focusing much of
its efforts towards sustainability and, consequently, further reduce TRI emis-
sions.®

To achievethe 55 percent reduction, M onsanto compl eted more than 250 projects
that involved devel oping innovative new manufacturing technology and modify-
ing processes; phasing out inefficient operations; applying new pollution con-
trols; and using waste materialsfor recycling, reuse, and energy recovery. Spe-
cific pollution prevention accomplishmentsinclude the following:

m  Teamsfrom several Monsanto facilities devel oped anew processto make
4-aminosiphenylamine, an ingredient that makes rubber products more
durable. The new patented process called PPD-2 reduced raw material
needs by 58 percent and cut organic and inorganic waste by acombined total
of 95 percent.’®

operations, with thetop priority being not making it in thefirst place.

15 Conversation with Dennis Redington of Monsanto on September 6, 1996. For further information,

he can be contacted at 314/694-6503.

16 Monsanto. Monsanto’s 90 Percent Air Emissions Reduction Program.
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m  Monsanto switched from awell-established process using extremely hazardous
substancesincluding formal dehyde, ammoniaand cyanide-based chemicalsto a
new, highly innovative processthat eliminates these hazardous substancesfrom
the manufacture of the pesticide Roundup®, replacing them with more benign
chemicals. Thisnew processis saving the company $4 million ayear that used
to be spent managing morethan 5 million pounds of waste. In July of 1996,
EPA presented a“ Green Chemistry Challenge” Award to Monsanto for this
achievement.”

m  TheMonsanto Butvar resin facility in Antwerp, Belgium, redesigned itsfacility
to save energy, reduce water usage, and cut back effluent. Butvar isamaterial
used in the plastic innerlayer of safety glassin automobilesand in certain paints
and adhesives. Thefirst part of the project captures heat from the hot water
system overflow and usesit in the manufacturing process. The cooled overflow
isused to replenish water lost in the system. Theresultisareduction of
effluent to the Antwerp treatment plant of 16 tons per hour. The second part of
the project involves saving and re-using wash water several timesin different
parts of the manufacturing process. Monsanto estimatesthat it saves more than
$400,000 ayear in water and energy use asaresult of this new process.

Union Carbide

OPPT’ sNew Chemicals Pollution Prevention Recognition Project recognized the Union
Carbide Corporation for devel oping an innovative surfactant, or detergent, for usein
industrial settings.’® The material can be split prior to environmental release, which
resultsin two non-polluting fragments or byproducts. Union Carbide devel oped the
new surfactant to meet itsindustrial laundry and metalworking customers’ needsfor a
product that would satisfy the effluent composition limits of publicly owned treatment
works (POTWSs). Thisnew technology reducesbiological oxygen demand (BOD) and
fats, oils, and grease (FOG) in effluents. Other prevention benefits of this new mate-
rial include: generating less solid waste; generating solid waste that is higher in or-
ganic content and, therefore, can be put to amore beneficial use asfuel; and reducing
the use and discharge of phosphates.

Public ServiceElectricand Gas

PSE& G isthefourth largest combination el ectric and gas utility in the nation, serv-
ing 2.2 million electric and gas customers over a 2,600 square-mile serviceterritory
in New Jersey. PSE& G’s vast size and diversified power generation and service

17 EPA Press Advisory (July 12, 1996) and personal conversation with Larry O’ Neill, Monsanto,
(December 4, 1996).

18 Monsanto. “Butvar™Solvent and Butvar'MRB Utility Usage Reduction,” Monsanto Backgrounder,
(1995).

19 For more information about OPPT's New Chemicals Pollution Prevention Recognition Project,
contact Ken Moss (202-260-3395) or Roy Seidenstein (202-260-2252) of EPA/OPPT.



activitiesrequire substantial materials support, the costs of which increased sharply
during the 1980s.

In 1990, in the face of escalating material costs, PSE& G formed asenior-level Mate-
rials Management Study Team to develop innovative strategiesto reform its material
management processto control costs, improve servicetointernal customers, and real -
ize environmental benefits. Thiseffort led to awholesale paradigm shiftin PSE& G’s
approach to materials management. For example, instead of managing materials
under the old-fashioned notion of “just-in-case” (i.e., purchasing and maintaining
surplus suppliesto meet any unanticipated future needs), PSE& G’ s new approachis
founded on a“just-in-time” concept (i.e., purchasing and stocking only that amount
of material necessary to satisfy planned needsin the immediate future). Similarly,
instead of viewing used or surplus materialsaswastes (and liabilities), PSE& G’ snew
strategy emphasizesthat such materials are potential resources (and assets).

At the same time as the company changed its materials management system, it also
focused immediate increased attention on recycling and source reduction, setting
goals of reducing by 30 percent the total amount of hazardous waste PSE& G gener-
ates, and recycling 75 percent of all non-hazardous solid wastes. PSE& G was honored
asa 1996 WasteWis$e Program Champion for its Comprehensive Waste Reduction
Program. The company surpassed these 1995 goalsayear early — it reduced hazard-
ouswaste generation by 43 percent and recycled 94.5 percent of all company-gener-
ated non-hazardous solid waste. This percentage for non-hazardous solid wastein-
cludes coal combustion by-products (principally coal ash) generated by the company,
all of which it successfully marketed (e.g., cement/concrete admixture, flowablefill,
structural fill, pavement base, asphalt filler, cement kiln feedstock, anti-skid road grit,
blasting and surface prep products, and asalandfill cover). PSE& G estimatesthat it
saves $19-24 million annually as aresult of its new material s management system.
The company attributes most of this savingsto adecreasein the operationsand main-
tenance cost of maintaining an extensiveinventory and increased procurement lever-

age. ?

AT&T

Changing the accounting systems of an industry giant such asAT& T? isby no means
an overnight operation. AT& T began to devel op such achangein 1993, when it named
Brad Allenby asResearch Vice President for Technology and Environment, and set up
aDesign for the Environment Coordinating Team, one of whose projectswas* green
accounting.”

20 Public Service Electric and Gas Company. Initial XL Proposal of Public Service Electric and Gas
(December 1995).

2L EPA “Environmental Accounting Case Studies: “Green Accounting at AT&T.” (EPA 742-R-95-003,
September 1995).
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Recognizing that green accounting must involve anumber of traditionally separate
perspectivesand functions, AT& T management saw amulti-functional team approach
as the only viable planning option. Over time, the initial nine-member team ex-
panded to include members representing supply line management, design engineer-
ing, process engineering, environmental engineering, cost accounting, and financial
policies nationwide and overseas. Team meetingstook place every month, gradually
shifting to one meeting every 6 to 8 weeks.

Among the early challengesfaced by the Green Accounting Team weretheissues of
terminology and language, and the need for abaseline. For example, should green
accounting include both “private costs” (coststhat impact afirm’sbottom line) and
“societal costs” or externalities (theimpacts of pollution on society and the environ-
ment)? Theteam recommended that AT& T define green accounting, for now, interms
of private costs and also proceeded to devel op aglossary for the many terms specific
to environmental accounting.?? In addition, the team felt that given the variability
within the company in treating overhead costs, AT& T must set abaseline of current
practicesto help target opportunities.

The green accounting team also embraced AT& T’ suse of the principles of activity-
based costing (ABC) and activity-based management (ABM). ABC isamethod for
assigning relevant coststo products by identifying the resources consumed by activi-
ties performed for these products (e.g., atelephone, computer, etc.). But, since“track-
ing costs alone doesnot driveimprovements,” AT& T also usesABM to determinethe
“causes’ or “drivers’ of activitiesand their costs— placing thefocus on such areasas
product or process design, supplier qualification, etc.

In order to devel op baseline information, the team devel oped a self-assessment tool
that AT& T plants could use asan aid in establishing baselines and goalsfor improve-
ment. The self-assessment tool includes a status survey to raise awareness of how
decisions are currently made, what information is used, and whether environmental
activitiesarereflected in product and process costing; and a green activities/resources
matrix, which requiresthe user to identify what information isimportant.

Three sitesreviewed the self-assessment tool, providing feedback on its usefulness
and suggestionsfor further refinements. Asof June 1995, the Green Accounting Team
had i dentified an ambitious agenda of future projects, including bringing environmen-
tal cost considerationsinto play for any future plant start-ups and divestitures, and
tying inwith the Green Index, an AT& T softwaretool being developed to assist de-
signersin scoring the environmental attributes of a product.

Home Depot

Home Depot, % one of the nation’ slargest homeimprovement retailers, helped pio-
neer the first U.S. private sector program to partner retailers, manufacturers, and

22 Few companies outside of the utility sector in North America have moved to incorporate externali-
ties into their accounting systems.

2 Source for this section is Home Depot’s Web page on the Internet at http://www.homedepot.com.



third-party environmental certification to promote continuous environmental improve-
ment in consumer products.

Home Depot’ sefforts go back anumber of years. 1n 1991, Home Depot published its
Environmental Principles, subsequently adopted by the National Retail Hardware As-
sociation and Home Center Institute, representing over 46,000 U.S. retail hardware
stores and home centers. The company started using recycled content materialsfor
store and office supplies, advertising, signage, and shopping bags, and established an
evaluation process for suppliers making environmental marketing claimson product
labels. A year later, Home Depot discontinued sale of lead plumbing sol der, and pub-
lished itsfirst version of Environmental Greenprint?, which pinpoints 88 waysto bring
about a“greener” homein making home improvements. Home Depot also began a
program to recycle gypsum wallboard shipping packaging, with the goal of eliminat-
ing an additional 10 percent of all solid waste. The program becamethefirst reverse
distribution effort in the hardware industry, as material was returned to the store for
return to the manufacturers.

By 1993, Home Depot stores were featuring permanent bannerson their front walls,
pledging commitment to continually improve environmental performance, commu-
nity involvement, and social responsibility. Thefirst of many Recycling Depotswas
opened on aone-acre site next to the Duluth, Georgiastore, integrating shopping with
adrive-thru recycling center. Another first wasthe “Environmental Report Card,”
which offered consumers acomprehensive disclosure of aproduct’ s environmental
impactsonitslabel, based on the findings of a“cradle-to-grave” life-cycle assess-
ment of the product.

In 1994, Home Depot became the first home center to offer both tropical and temper-
ate region wood products from forests independently certified as“Well-Managed”
under Scientific Certification System’ s Forest Conservation Program. Home Depot
led the industry in the changeover of interior doorsto simulated wood from tropical
rainforest wood. The company also implemented a program to replace all wood ship-
ping pallets with returnable and reusable “ slip sheets,” with the goal of minimizing
solid waste and reducing energy used in transportation and consumption of hardwood
resources used to make wood pallets.

Home Depot’s environmental efforts were recognized in March 1995 with the
President’ s Sustainable Development Award, which noted that “ by disseminating ac-
curate consumer information through eco-labeling, the program has built support for
more sustainable product design and production policies.”

Hel pi ng Smal | Busi nesses to Undert ake
Pol [ ution Preventi on Measures
The dynamicsof preventing pollution can be different for small business compared to

large businesses. With managers closer to day-to-day operations, pollution preven-
tion opportunities may be easier to identify in small businesses. On the other hand,
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Table2-4. Technical Assistanceand Business Development Programs
EPA’s Small Business Ombudsman

EPA’ s Small Business Ombudsman assists small businessesin complying with environmental regulations. Contact
Karen V. Brown, 800-368-5888 with questions or concerns. The Small Business Ombudsman’ s Office also coor-
dinatesanetwork of state small businessombudsmen.

NI ST’ sManufacturing Extension Partnership

TheNational Institute of Standardsand Technology (NIST) established the Manufacturing Extension Partnership
(MEP) to increasethe global competitiveness of smaller manufacturers. For general information, contact MEP at
301-975-5020. (See Chapter 3, Other Federal Agencies).

SBA’s Small Business Development Centers

The U.S. Small Business Administration (SBA) supports 57 state and territorial Small Business Development
Centers (SBDCs), along with over 900 sub-centers, to provide management and technical assistance to small
businesses. EPA and SBA are developing acoordinated offering of business devel opment and pollution preven-
tion technical assistance servicesthrough five pilot SBDC projects (in lowa, Texas, Vermont, Virginia, and Wis-
consin). Tolocatethe nearest SBDC, contact the Association of Small Business Development Centersat 703-
448-6124.

State Technical Assistance Programs

Every state has asmall business assistance program which, at aminimum, aids small businessesimpacted by air
quality regulations, as required by the Federal CAA. These programs are coordinated nationally from EPA’s
officesin Research Triangle Park, North Carolina (919-541-0800). EPA also supports a broader role of state
technical assistance programsthrough the Pollution Prevention Incentivesfor States program mandated by the
Pollution Prevention Act.

EPA’s Small Business Compliance Assistance Centers

EPA recently established national Compliance Assistance Centersto provide “ one-stop shopping” for information
about complying with environmental regulations. Each Compliance Assistance Center providessomeor all of the
following servicesviathe Internet and toll-free telephone: easy accessto federal regulations, interpretations, and
guidance; compliancetoolsand process-specific training; information exchange through “ chat rooms” and confer-
ences; and databases of technol ogies and pollution preventionideas. Currently, therearefour Compliance Assis-
tance Centers covering agriculture, metal finishing, printing, and the automotive serviceindustry. Four moreare
ontheway, inthe areas of transportation, local governments, small chemical manufacturers, and printed wiring
board manufacturers. The existing centers can bereached at: printing— http://www.pneac.org;  automotive—
1-888-GRN-LINK (476-5465) or http://www.ccar-greenlink.org; agriculture: http://www.es.inel.gov/oeca/ag/
aghmpg.html; metal finishing— 1-800-AT-NMFRC or http://www.nmfrc.org. For general information, contact
EPA’s Office of Compliance at 202-564-2280.
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very small businesses generally have few in-house technical resourcesand may have
financial challengesto overcome, such assmall capital budgetsand difficulty obtain-
ing credit.

Over the past several years, apatchwork of state and local government and not-for-
profit financial assistance programs, which target environmental compliance and/or
pollution prevention activities, primarily by small businesses, hasemerged (see Table
2-4).2 Thisproliferation seemsto indicate that financing is the primary challenge
small businesses face in implementing pollution prevention. A recent pilot project
carried out for EPA by the Maryland Department of the Environment, however, sug-
geststhat financing is only one of anumber of factorsthat influence pollution pre-
vention decisions by small businesses.

The pilot project, which was designed to assess whether small businessesare ableto
obtain credit for capital investments in pollution prevention, focused on 800 dry
cleaners, 77 of which wererequired to retrofit their machines or purchase new ones
in order to comply with afederal air toxicsrule. The cost of the retrofit was esti-
mated in the rule at $6,300, but due to the sudden increase in demand, the cost
escalated to $15,000 within two months of publication of therule.

Contrary to expectations, the banks contacted as part of the project wereinterested in
potential revenue associated with purchase of the new equipment, and were not con-
cerned with environmental liabilities associated with the dry cleaning industry. De-
spitethe small size of theloans, the bankswere willing to maketheloansaslong asan
intermediary organization (inthiscase, Maryland’ s Small Business Development Cen-
ter [SBDC]) had analyzed thefinancial status of these businesses and could show that
each would be able to meet the loan payments. One of the project’s conclusions,
however, was that merely having afinancial assistance program available does not
ensurethat it will beused. The Maryland companiesthat ultimately took advantage of
the assistance available did so only after an active outreach program identified and
encouraged them to pursue the opportunities.®

Some small businesses are successful inimplementing pollution prevention measures,
saving money or building marketsalong theway. Herearefive examples:

2Thisis not an exhaustive list of technical assistance programs for small businesses. Readers
interested in pursuing this are encouraged to refer taEPA’s Pollution Prevention Directory, available
through the Pollution Prevention Information Clearinghouse at 202-260-1023.

% For more information, contact Liz Taddeo, Maryland Department of the Environment, 410-631-
4119, or Ed Weiler, EPA, 202-260-2996. Two related reports are: (1) Perkins, S.P., T. Goldberg, and E.
Weiler. “Myths and Realities of P2 Financing,”Pollution Prevention Review (V11:2, Spring 1997) and
(2) Great Lakes Environmental Finance Center.An Inventory and Assessment of Pollution Control

and Prevention Financing Programs (Draft) (February 1997). Contact Ms. Ziona Austrian at 216-
687-3988.
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Ocean State Power (Burrillville, Rhodelsland)

Ocean State Power was selected as a pil ot project in EPA’s Environmental L eadership
Program.?® Thisfacility, which employs 100 people, isa500 megawatt, natural gas-
fired, combined cycle electric generation facility located in rural Burrillville, Rhode
Island. It wasthefirst power plant in New England to use natural gasasitsprimary
fuel. The state-of-the-art facility was designed with pollution prevention in mind.
Ocean State Power has made significant progress on two waste reduction activities:

m  Eliminating the oil waste created from test firing. The plant performstest oil
firing on the turbinesfor 15 minutes each week. If ignition does not occur
within the programmed time, the unit automatically shuts down and the oil has
to be purged from the system to allow for aclean refiring. In the past, the
plant disposed of thisoil aswaste. It now recyclesthe oil back into the oil
tank for reuse.

m  Reviewing amethod to eliminate ammoniawaste. Thetrucksthat deliver
ammoniato the plant do not have amethod to capture theliquid remaining in
thetruck’ shose after adelivery. Currently, several gallons of ammoniaare
collected and disposed of aswaste product. Ocean State Power isevaluating a
system to pump this product into the on-site ammoniatank, thus eliminating
thewaste.

Ecoprint (Silver Spring, Maryland)

Ecoprintisaprinter based in Silver Spring, Maryland, with fewer than 10 employees.
Ecoprint’ sclienteleincludes associations, environmental groups, and nonprofit orga-
nizations from the greater Washington, DC area. The emphasis of their work ison
newsletters, other publications, brochures, and some short-run direct mail.?” Ecoprint
has become recognized by itsindustry colleagues and othersasaleader in environ-
mentally responsible printing. Going beyond compliance with environmental laws,
Ecoprint has spent years doing research with ink manufacturers and paper millsto
produce new products and processesthat create a higher standard of environmental
excellence. Some of its pollution prevention achievementsinclude thefollowing:

m  Developed sheetfed offset printing inks based on non-heavy metal pigments.
New non-heavy metal inks, developed by Alden & Ott Inks, were formulated
from asoybean oil, non-petroleum base. Thiswasdonethrough a1992
$25,000 EPA pollution prevention grant.

m Worked with Cross Pointe Paper Company to test a chlorine-free sheet
combined with 20 percent post-consumer waste content. The new sheet was so
successful that Cross Pointeinvested the resourcesto makeit anew product
line.

% For more information on the Environmental Leadership Program, see Chapter 1 of this report.

27 Ecoprint. Environmental Initiatives Fact Sheet.



m  Eliminated alcohol and alcohol substitutesin presswetting agents. A com-
pound based on non-toxic citric acid and gum arabic isnow used in place of
thealcohol.

Frost Paint and Oil (Minneapolis, Minnesota)

Frost Paint and Oil, which employs 35 people, isamanufacturer of industrial paints
and linseed oil-based varnishes.® A few yearsago, Frost Paint and Oil reviewed its
waste streams, including paint sludge, varnish oil sludge, process water, and non-
hazardous solid waste, and established a goal of reducing them 10 to 15 percent a
year for 3to 5 years. Thisgoal was set in accordance with the Minnesota 50 Project,
avoluntary pollution prevention program modelled after EPA’s 33/50 Program that
Frost Paint and Oil had joined. After evaluating a number of options for reducing
waste, the company decided that the quickest and least expensive way to reduce
waste generation wasto implement an employeeincentive program. The employees
were motivated by the promise that two-thirds of any resulting savings would be
passed onto them. Asaresult of theemployeeincentive program, Frost Paint and Oil
reached its Minnesota 50 Project goal in oneyear. Theinnovative approach reduced
hazardous waste by 55 percent and saved the company $25,000in 1992. I1n 1993, the
employeeincentive program resulted in afurther reduction in hazardous waste genera-
tion of 22 percent. During these years of dramatic waste reduction, Frost Paint and
Oil’ sproduction rate remained fairly constant.

Nachi Technology, Inc. (Greenwood, I ndiana)

Nachi Technology employs 80 people in manufacturing precision ball bearingsfor
theautomotiveindustry.® To prepare the bearingsfor further processing, they must be
cleaned to remove any contaminants. Nachi replaced its 1,1,1-trichloroethane-based
cleaning system with machinesthat use centrifugal forceto removethe contaminants;
this project was not merely a solvent substitution, but asolvent elimination. Theme-
chanical cleaning machineseliminated 1,1,1-trichloroethane from thisand all other
manufacturing processes, which will benefit Nachi employeesand the environment for
yearsto come. Nachi Technology received two Indianan Governor’ sAwardsin 1996:
one pollution prevention award for the solvent elimination and onerecycling award
for reducing and reusing packaging materials.

Genencor (Rochester, New Y ork)

Genencor is a company with 1,200 employees that supplies enzymes and other
biochemicalstoindustries. Genencor developed an environmentally friendly pro-

% Most of the activity in this waste reduction program was undertaken a few years ago. The company
has since acquired another small paint company and has been renamed “Davis Frost.” In total, the new
company has slightly less than 100 employees.

2 State of Indiana List of 1996 Governor's Awards for Excellence in Pollution Prevention. Indiana
Department of Environmental Management, 317-232-8603.
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cess for manufacturing indigo dye, which is used to color blue jeans among other
things, using biotechnology. Genencor’ s process uses an intergeneric microorgan-
ism, glucose, and other microbial nutrientsinstead of hazardousreagentslike aniline,
formaldehyde, and hydrocyanic acid. Eliminating the use of such hazardous chemi-
cal feedstocks reduces exposures, rel eases, and riskstraditionally associated with the
manufacturing process. Genencor wasrecognized by OPPT’s New Chemicals Pollu-
tion Prevention Recognition Project for thisinnovative work. ®

Encouragi ng I ndustry-Wde Initiatives

A positive step forward in encouraging industry initiativesin recent years has been
the development of industry-wide pollution prevention programs by professional and
trade associations. Such programsinstitutionalize the ethic of pollution prevention,
disseminate information on an ongoing basis, and help spur individual company
members on to more active and effective pollution prevention programs. This sec-
tion highlights several such initiatives.

In recognition of the expanding role of trade associationsin helping industriesin meet-
ing environmental goals, EPA has sponsored the Pollution Prevention Trade Associa-
tion Workgroup to bring together representatives from disparate industries. The
workgroup developstoolsto help trade associ ations promote pollution preventionin
their member industries, facilitates communication and information sharing between
EPA and trade associations, and showcases successful pollution prevention case stud-
ieswith broad applicability.®

Another organization with asimilar mission, the American Institute for Pollution Pre-
vention (AIPP), isanon-profit organization of professional and trade associationsthat
facilitates effective communication and promotes emerging pollution prevention ini-
tiatives, opportunities, and practices.® The Business Roundtable’sIndustrial Pollu-
tion Prevention Council also seeks projectsto champion preventive approaches.

Several industries have started their own umbrella pollution prevention organiza-
tions. STEP, or Strategiesfor Today’ s Environmental Partnership, was created by the
American Petroleum Institute in 1990 as a structure for measuring and reporting cor-
porate progressin the areas of environment, health, and safety.*

The Chemical Manufacturers Association (CMA) sponsorsthe Responsible Care
program, which assists member companiesin achieving a Code of Management
Practices. Companies report implementation progressto CMA annually, in ad-

%0 For more information about OPPT's New Chemicals Pollution Prevention Recognition Project,
contact Ken Moss (202-260-3395) or Roy Seidenstein (202-260-2252) of EPA/OPPT.

8L For more information on the Pollution Prevention Trade Association Workgroup, contact Leah
Yasenchak, EPA, at 202-260-7854.

32 AIPP Internet site (http://www.es.inel.gov/aipp/)
3 STEP Internet site (http://www.api.org/step/ovintro.html)



dition to conducting regular regional meetings among senior industry represen-
tatives to exchange information.®

CMA member companies must make continuous good-faith effortsto attain thegoals
of thevarious codes:

1. ThePollution Prevention Code commitsindustry to the safe management
and reduction of wastes.

2. The Community Awareness and Emergency Response Code promotes
emergency response planning and encourages dial ogue with plant com-
munities.

3. TheDistribution Code focuses on employee and public risksfrom the
shipment of chemicals, and appliesto the transportation, storage, handling,
transfer and repackaging of chemicalsin transit.

4. TheProduct Stewardship Code manages chemicalsfrominitial research
through recycling and disposal.

5. TheEmployee Health and Safety Code protects employees and visitors at
plant sites.

6. TheProcess Safety Codeisdesigned to prevent incidents and accidental
chemical releases at plant sites.®

Northeast Business Environmental Network

Established in 1994, the Northeast Business Environmental Network (NBEN) isan
example of companies creating their own self-help network to promote pollution pre-
vention among the businesses of their local communities. NBEN’s membersrange
from large companies such as Raytheon and Gillette to small “mom and pop” print
shopsand jewelers. Each company joining the network makes an explicit, long-term
commitment to seek and implement solutionsthat promote pollution prevention within
their own business communities. The network is self-supporting through the dues of
its members and holds monthly meetings.

NBEN grew out of the Merrimack Project, ademonstration project devel oped under
EPA’sIndustrial Pollution Prevention Project. Its function isto provide aforumin
which members can communicate with government and environmental advocates, as
well as share pollution prevention information. NBEN currently has 53 members
and is sponsoring workshops on watershed tools aswell as Best M anagement Prac-
tices, on the Internet.

3 CMA Internet site (http://es.inel.gov/program/regional /trade/cma-rprt.html)
35 CMA Responsible Care Homepage (http://www.cmahg.com/rescare.html)
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American TextileM anufactur ersinstitute

The American Textile Manufacturersinstitute (ATMI) isanational trade association
for the domestic textileindustry. Member companies process approximately 80 per-
cent of all textilefibers consumed by millsinthe United States. ATMI launched the
Encouraging Environmental Excellence (E3) program in March 1992 to demon-
strate an industry-wide commitment to environmental preservation and strategiesfor
new environmentally friendly manufacturing processes and products. E3, avolun-
tary program, callsfor textile companiesto adopt a 10-point plan, whichincludesa
corporate environmental policy statement, adetailed audit of facilities, an outreach
program to suppliers and customersthat encourages pollution prevention, recycling,
establishment of corporate environmental goals, and the devel opment of employee
education and community awareness programs. Specifically, the program callson
companies to establish annual pollution prevention goals and target dates for air,
water, solid waste, and energy. Each company must report annually on its successes
and failuresin achieving its goals.®® ATMI wasrecognized in 1996 for its efforts
to promote the WasteWi$e program and encourage waste reduction among its
membership.

In 1994, several companies participating in the E3 program recorded accomplishments
in achieving their pollution prevention goals. For instance, Burlington’sDenim Divi-
sion made some changesin the dyeing and finishing chemicalsit uses(i.e., elimination
of free sulfursin dyeing, reduction of indigo and dyewith asulfur odor). Other manu-
facturers devel oped new environmental product lines, such as Avondale Mills and
Doran Textiles, which are offering organically grown, naturally colored cotton spe-
ciaty apparel lines.®

Great PrintersProject

In 1992, EPA received arequest for assistance in evaluating product environmental
claimsfrom the Printing Industries of America(PIA). Through theinvolvement of
EPA’s Design for Environment (DfE) Program, two pollution prevention projects
evolved. Each project was directed towards adifferent aspect of the printing industry:
the screen printing sector and the lithography sector. The Screenprinting and Graphic
Imaging A ssociation played animportant role in the development of the DfE Screen
Printing Project.®

In August 1993, acooperative effort called the Great Printers Project was launched
to make pollution prevention a standard business practice in the entire printing in-

3% American Textiles Manufacturers Institute America’s Textiles: Encouraging Environmental
Excellence.

37 American Textiles Manufacturers Institute. ATMI speech at the Green Business Conference (April 7,
1995).

% EPA. "Enviro$en$e DfE Fact Sheet: Screen Printing Project on Designing Solutions for Screen
Printers' (EPA 744-F-95-003, March 1995).



dustry. The project is a partnership of the PIA, the Environmental Defense Fund
(EDF), and the Council of Great Lakes Governors. A project team of Great L akes
regulatory agencies, EPA, printers, print buyers, printing industry suppliers, techni-
cal assistance providers, environmentalists, and labor areimplementing recommen-
dations to prevent pollution and waste from solvents used in cleaning, waste ink, and
photoprocessing materials, while enhancing industry growth.®* For example, in 1995,
with funding from EPA, the Great Printers Project launched the Printers National Envi-
ronmental Assistance Center in 1995 asasmall business compliance assistance center.

Reachi ng Suppliers and Custoners

Oneway to reach out to customersis by enacting aproduct stewardship program. The
term “product stewardship” refersto practices where manufacturers essentially be-
come stewards of industrial products by retaining responsibility for their productsun-
til those productsreach the end of their life or arereused. Product stewardship prac-
tices areincreasingly common in industry for a number of reasons, not the least of
which isminimizing environmental liability. Key tothedevelopment of product stew-
ardship programsistherealization that suppliersand customersareintegral linksin
thelifecycleenvironmental impacts of acompany’ s products.

In this section, we provide some successful examples of companiesthat have worked
with their suppliersand customersin preventing pollution.

Digital Electronics

In recent years, the computer industry has developed areuse and recycling program
worthy of mention for its originality in coupling a unique customer service with
pollution prevention. Asan example of afirm which practices this recycling ser-
vice, consider Digital Electronics. Digital’s* Computer Asset Recovery Service” isa
prime example of acorporation extending thelife cycle of aproduct. Because of the
fast-paced innovation in computer technology today, computer userstend to replace
their equipment frequently. Thisused to mean that they threw away their computers
frequently. Today, Digital’scommercial customers can return their used computersto
Digital, which assumes“ ownership” of the aging or obsolete computer equipment,
meaning that it accepts liability for the material under the Resource Conservation
and Recovery Act (RCRA). RCRA stipulates that if a discarded material causes
problemsin alandfill and the ownership can be traced, then the owner of thewasteis
responsiblefor the problem and its consequential cleanup. By assuming ownership,
Digital Electronicsassistsits customersin preventing the disposal of hazardous com-
puter materials.°

3 EPA, “Great Printers Project Announced,”Pollution Prevention News (September/October 1993).

4 Norm Alstar. “Old PCS Are ‘Liability Scrap’, But Digital Sees Opportunity,’Investor’s Business
Daily (November 6, 1995).
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Oncetheolder equipment isin Digital’ shands, the company attemptsto sell second-
hand any computers or computer partsthat are in decent working order. The com-
puter equipment left over from this process are “ demanufactured” — the pieces
are broken down into the most basic elements (mercury, gold, steel, aluminum,
glass, and plastic) and then recycled. The remaining waste, totaling approxi-
mately one-half of one percent of the original, is properly disposed of in aland-
fill. Digital Electronics shares the profits from the selling and recycling pro-
cesses with clients, creating a“win-win” arrangement for both parties, aswell as
reducing the toxic load on the environment.*

Walt Disney Company

Purchasing agents at the Walt Disney Company have gone on record with vendors and
suppliers that the company “insists whenever possible” upon purchasing products
and servicesthat are environmentally appropriate. Thispolicy has manifested itself
in everything from the purchasing of bulk food productsto printing millions of bro-
chures, pamphlets, maps, and other documents on recycled paper. The company
believesthat in some casesit has actually driven the market, not only towards the use
of recycled material, but also towards packaging and product minimization. One
outgrowth of Disney’ senvironmental purchasing policy isthe replacement of Lauan
plywood, aproduct derived from tropical rainforests, with a product made from waste
wood. The Walt Disney Company wasrecognized in 1996 by the WasteWi$e Program
for its Comprehensive Waste Reduction Program.

Because Disney isaleader in the entertainment field aimed at young people, it hasa
unique opportunity to foster an environmental conscienceinitsyoung customers. For
example, the Walt Disney Studio workswith the Environmental MediaAssociationin
an effort to include environmental messages in film and television programming.
These messages have appeared in episodes of the Golden Girls, public service an-
nouncements entitled Disney’s Magical Moments, Medicine Man the award winning
Thislsland Earth, Dinosaurs, and, more recently, Disney presents Bill Nye the Sci-
ence Guy.

Other environmental education projects managed by the Walt Disney Company in-
cludethefollowing:

m  Developing, together with several participating agencies and organizations, a
community program to introduce urban youth, ranging in agefrom 8to 12, to
aneighborhood camping experience. The program will kick off at City of Los
Angeles parksand will include programsin wildlife observation, environmen-
tal resources, community service, and introductory camping.

4 Digital Equipment Corporation. “GSA Selects Digital for the Environmentally Safe Disposal of
Government Equipment,” Digital Press and Analysts News (July 12, 1996).



m  Jiminy Cricket’s Environmentality Challenge Program. Thiscooperative
learning venture promotes environmental education to all fifth grade classesin
Californiapublic schools. The challenge recognizes and honorsthose students
and teacherswho demonstrate the leadership, creativity, and dedication needed
to promote thinking and acting environmentally. 42

Donlar Corporation

Donlar Corporation has devel oped a product that embraces the product stewardship
ideal. The company manufacturesthermal polyaspartate (TPA), abiodegradable al-
ternative to the polymer polyacrylic acid (PAC). Two manufacturing processes are
used to make TPA. Thefirst process, atwo-step system, is 97 percent efficient and
produces condensated water as its only waste stream. The second method uses a
recoverable catalyst, which minimizesthe amount of created waste. These manufac-
turing processes are excellent examples of pollution prevention inindustrial design.

TPA’s end uses exemplify the concept of product stewardship. In the agricultural
sector, it improves fertilizer management by increasing plant nutrient uptake, yet
doesnot place an additional burden on the ecology of theland. It can also be used as
an alternative to PAC in the water treatment industry as well as the oil and gas
production industry, dueto its scale and corrosion-inhibiting properties.

The designers of this polymer integrated pollution prevention into every aspect of
their product, and were duly rewarded with the Presidential Green Chemistry Chal-
lenge Award.®

Maki ng the Mst of Community
| nvol venent

Sue Hall of Strategic Environmental Associates has argued that market restructuring
offersbusinesses arather stark choice:

They can chooseto deny thereality and continue with business asusual,
rather than innovating to create more sustainable products and services.
Inthiscase, their businesseswill continueto cause environmental prob-
lems, fueling the market restructuring and ultimately creating adown-
ward competitive spiral for the company. Or, acompany can decideto
learn from others... in order to create more sustainable productsfor its
core businesses.*

42 The Walt Disney Company. “The Walt Disney Company Environmentally Significant Activities’.

4 EPA. The Presidential Green Chemistry Challenge Awards Program: Summary of 1996 Award
Entries and Recipients. (EPA744-K-96-001, July 1996.) pp.5-6.

4 Sue Hall. “Sustainable Partnerships’In Context: Business on a Small Planet (No. 41, Summer
1995).
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Thefollowing are examples of companies that are working with and learning from
their communities and stakeholders.

Church & Dwight

Church & Dwight is one example of acompany that has gained considerable market
share by working with its environmentally-conscious stakeholders. Church & Dwight
is the maker of Arm & Hammer baking soda. Church & Dwight’s interest was
piqued when members of Canadian environmental groups asked the company why it
was not educating consumers about baking soda’ s use as an alternative, non-toxic
cleaner. Threeyearslater, baking soda sales had risen 30 percent, in an industry in
which sales had been stagnant for decades. After thisexperience, Church & Dwight
began to deepen rel ationships with stakehol ders— including environmental groups,
educators, the media, and regulators. The company patented anew product line of
industrial cleaners following suggestions from stakeholders that Church & Dwight
investigate baking soda as areplacement for the toxic solvents used to clean printed
circuit boards. An analysis of the usefulness of the stakeholder approach from a
financial perspective found that the company’ s stakeholder process added $10 to the
top linefor every dollar invested in it — as opposed to $4 for atraditional marketing
program.®

Ciba-Geigy (San Gabriel, L ouisiana)

The Ciba-Geigy San Gabriel plant isahighly automated chemical process complex
operated by Ciba’ s Crop Protection Division. The continuous herbicide production
process at San Gabriel produces more herbicidesthan any other manufacturing plant
in the United States. 1n addition, the Textile Products Division operates amultipur-
pose dyestuffsfacility onthesite. Thisfacility hasdevel oped an extensive community
and employee outreach program. For eight years, thefacility has conducted asurvey
of East Iberville Parish residents asking general and specific questionson local prob-
lems, pollution, employment, emergency response, education, public perception, etc.
Thefacility a so has devel oped a series of community outreach programs— aCitizen’s
Advisory Panel, acommunity newsletter, an Odor Response Program, and a Summer
TeachersProgram. A Ciba Ambassadors Program addresses employees’ environmen-
tal concerns, and trains and encourages employees to answer questions on environ-
mental issues, including pollution prevention and waste management.

The San Gabriel plant isconducting apilot project under EPA’s Environmental Lead-
ership Program in which it will evaluate its community involvement program and
identify the program elements other companies may includein their environmental
education and outreach programsto build trusting relationships.

4 1bid.
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Years ago, product labelsrarely provided moreinformation than the brand name of
the product. Today, grocery store customerswalk down aisles turning product pack-
ages upside-down looking for nutritional information. Increasingly, these customers
will be doing the samelooking for information on aproduct’ senvironment impacts—
ranging from toxic chemical effects on health to energy use to recycling and
disposal .*®

The question of what makesa product “greener” or environmentally more preferable
to another is a source of much debate and legitimate confusion. Some pollution
prevention practitioners have found that the complicated practice of life cycle assess-
ment can highlight environmental tradeoffs associated with products. Life cycle
assessment isatechnique for assessing the various environmental impacts associated
with aproduct. The assessment involvestaking an inventory of environmental ef-
fectsduring the various stages of aproduct’s*life cycle’ — from use of raw materials
such as energy, minerals, or water, to packaging to waste management — and then
assessing the impacts of theseinventoried effects. Whether life cycle assessment can
be developed to the point that it can serve as a practical guide to determining the
overall environmental preferability of productsisasyet unclear. Inthe meantime,
two independent organizations, Green Seal and Scientific Certification Systems, have
built businesses judging environmental attributes of products and allowing those
judgementsto be displayed on product |abels.

While debate continues over what makesaproduct “green”, it seemsthat an increas-
ing number of consumers aretaking environmental considerationsinto account when
they shop. A recent survey found that the environmental record of acompany ranks
asanimportant factor in brand choicefor 14 percent of American consumers, behind
brand loyalty, price, quality reputation, and how well the product is advertised.*
Oneindustry analyst interpretsthese findingsto indicate that environmental benefits
represent second-tier purchase criteria, which can break tiesin purchase decisions
when brands are at price/quality parity.® Increasingly, it appears, companies are
responding to thismarket force. Thefollowing are several examples of thistrend:

TheHenkel Company

The Henkel Company is one of Europe’ s largest chemicals and detergents compa-
nies. Inthelate 1970s, Henkel began to notice arising concern in West Germany
surrounding the potential impact of phosphatesin detergentson rivers and streams.

46 See Chapters One and Three of this report for a discussion of how federal consumers are applying
their purchasing power to create a demand for products and services that have a reduced impact on the
environment.

47 Roper-Starch survey.

48 Personal conversation with Frank Consoli, President and Founder of the Consoli Consulting
Company and aleader in the field of life cycle assessment, March 1996.
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At thetime, Henkel manufactured 50 percent of the country’ s phosphates and sold 49
percent of its phosphate-based detergents. Instead of attempting to downplay the
problem, Henkel decided to invest in finding a substitute for phosphates. The
company’ s search for a substitute was successful; it patented zeolite and became
the first consumer products company to introduce phosphate-free detergentsin
Europe, entirely replacing all its old product lines. Asaresult, the company in-
creased its market share from 16 percent to 23 percent for itstop brand in Germany
and strengthened itsfoothold in the French market, gaining a 6 percent sharefor its
new phosphate-free brand.*

Wellman, Inc.

Wellman, Inc., oneof thelargest plasticsrecycling companiesintheworld, was ableto
gear its servicestowards the future by creating amarket for PET, arecyclable plastic.
Initially, the company teamed up with bottle producers, such as CocaColaand Pepsi
Co. (Pepsi Cola Bottling Company), to provide recycling for the plastics they had
been accumulating from Bottle Bill states.®® By tapping into this demand for recy-
cling, Wellman sustained a 40 percent growth rate and a 21 percent return on equity
over a6-year period. Once Wellman’ srecycling competitorsbeganto viefor ashare
of thismarket, Wellman again thought ahead and expanded the businessto include an
outlet for therecycled PET plastic: the synthetic fiber industry. Thisaction not only
opened up awider customer base for Wellman, but also allowed consumersthe choice
of buying products containing recycled plastic.

Miles, Inc.

TheMiles, Inc. company, based in Pittsburgh, Pennsylvania, has devel oped apolyure-
thane paint that allows repainting of bridges and other steel structures without the
need for hazardous abrasive blasting operations to remove toxic lead-based paint.
The benefits of this new paint include reduced occupational exposureto lead, less
environmental contamination, and less generation of hazardouswaste. 1n addition,
with less surface preparation required, companiesthat repaint bridges considerably
reduce costs. Thisinnovation also gave Miles a unique competitive advantage in
projects involving state highway departments and their contractors at atime when
regulations affecting bridge repainting were on the horizon.!

4 Sue Hall, “Sustainable Partnership.”In Context: Business on a Small Planet (No. 41, Summer
1995).

%0 The Bottle Bill requires states that pass this legislation to have beverage vendors be responsible for
their containers, once the consumer turns the container in for arebate.

51 Y oung, Ambrose, and Lobo,Stirring Up Innovation: Environmental Improvementsin Paints and
Adhesives (INFORM, New York, NY, 1994).
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To concludethis chapter, we present alist of innovative ideasthat industry hasdevel-
oped in recent years to promote pollution prevention. The usual disclaimers apply
— not all of theseideaswill storm the marketplace, some may already be obsol ete,
and EPA does not endorse any commercial products. But the range of possibilities
and achievements cited here in terms of new and cleaner processes, products, and
technologiesisworthy of note.

Conserving Water by Changing Services
Developed by: Harrah’ sHotel and Casino, LasVegas, NV

Theidea: Allow customerswho stay morethan one night to decide whether or not they
want their sheets changed daily. Previously, it had been the hotel’ s standard operat-
ing procedure to change and wash 1800 sets of sheets every day, assuming that cus-
tomerswanted thisservice. The energy management team developed aflyer which
stated the hotel’ s environmental policy and notified gueststhat if they still wanted
their linens changed daily, they should call and request it. In response, the majority
of guests opted not to have their linens changed daily. Thischangein hotel policy
saved the hotel $70,000 in energy and water coststhefirst year, aswell asreducing
the pollutant loading at the wastewater treatment plant and increasing the longevity
of the sheets.*

Cost Reduction through Solvent Substitution
Developed by: Martin M arietta’ s Astronautics Group, Denver, CO

Theidea: Phase-out the use of two chlorinated solvents and atoxic chemical usedin
hand-cleaning operations. The group first substituted Daraclean 282 for 1,1,1-
trichloroethane, which was used for rocket component degreasing. After incurring
$270,000 in up-front costs, the company saved $600,000 annually. Additional bo-
nuses are theincreased cleaning ability and the recyclable characteristic of the new
solvent. The next solvent to be eliminated was CFC-113, which was used to clean
spacecraft components. The replacement was an alcohol-based spray that saved the
company $325,000 ayear, with a payback period of 4 years (the start-up costswere
$1.3 million). Thelast solvent changed was atoxic chemical used to clean alumi-
num before adhesive bonding occurred. The switch to acitrus-based solvent saved the
company $250,000 annually, reduced toxic emissions by thousands of pounds, and
improved worker satisfaction— it smelled more pleasant and worked better than the
old solvent.*

52 Romm, Joseph J.Lean and Clean Management. (Kodansha International. New Y ork, NY, 1994).
% 1bid.
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The Cascade Approach for Water Conservation
Developed by: Buckeye Cellulose Corporation, Flint River Plant, M1

Theidea: Useacascade approach for water, in which it isrouted “ through processes
requiring the purest water to those requiring successively less pure water.” This
process change reduced the plant’ s demand on the municipality’ s water resources
and reduced the amount of wastewater requiring treatment. The company also al-
tered their method for transporting reject wood scraps. Instead of using water to
transport the wood scrapsto a press and ultimately landfilling the waste, there is now
a closed-loop system for refining and recycling the rejects. This process change
reduces the amount of wood being landfilled and reduces the biological oxygen de-
mand (BOD) in thewater used for transport. Previously, water used to transport wood
rejectsincurred ahigh BOD from microbial activity from thewood itself. The BOD
loading in the water made the water increasingly difficult to treat at the wastewater
treatment facility. With aclosed-loop system, Buckeyewas ableto reduce BOD in
their wastewater to one of the lowest levelsin the industry .

Environmental Reengineeringin theCitrusindustry
Developed by: Regal Fruit Co-op, Tonasket, WA

Theidea: Examinethe energy use of itsfruit storerooms, which store produce at 31°
to 32°F in an almost pure nitrogen environment, with fans running continually.
Upon further investigation, it was discovered that the cooling system was counteract-
ing heat produced by thefans. By installing acomputer-controlled monitoring system,
thefanswould run 75 percent lessand create much lessheat — realizing atotal energy
savings of more than $17,000 annually. The company also realized further energy
savings by reducing the amount of oxygen in the storeroom. Increasing the nitrogen
level allowed for increased storage temperature (and consequently lessload on the
cooling system) aswell asbetter quality fruit, which increased the profitability of the
company.>

From Bigger to Smaller in HazardousW aste Gener ation
Developed by: Echo Bay/CoveMine

Theidea: Reduce use of halogenated sol vents by identifying solventsthat were not
considered to be Toxicity Characteristic (TC) chemicalsand develop afiltration sys-
temto recyclethe new solvent. The company screened all potential solventsto deter-
mine those that would give an acceptable level of cleaning for parts washing, had a
flash point above 140°F, did not have aRCRA hazardous waste code, would not oxi-
dize parts, were not costly, could befiltered onsite, were easy to handle, and did not
contain halogenated or EPA TC constituents. Although the replacement solvent was

5 Ibid.
% Ibid.



more expensive than the hal ogenated one, costs were not prohibitive for the company
because the new solvent could be recycled. A filter system based on a high-flow
pump, stainless steel screens, and a paper filter was used and had the additional
advantage of also absorbing and reducing the heavy oilsin the used solvent. This
new system required an initial investment of $11,400, but the return on investment
was 154 percent with a payback period of lessthan 18 months. Most of the annual
savings of $9,300 was in the form of reduced solvent costs. This system not only
reduced thetoxicity of the waste but also permitted Echo Bay/Cove Mineto change
its status from L arge Quantity Generator to a Conditionally Exempt Small Quan-
tity Generator with reduced regulatory requirements and environmental liability for
acost savings of $16,000 per year because of fewer training needs.®

Newspaper Recycling of Waste I nk
Developed by: The Hartford Courant

The idea: Purchase an ink recycling unit in order to eliminate the generation of
hazardous wasteinks and reuse the recycled ink in lithographic printing operations.
Thewaste ink is collected in a storage tank, then run through the recycling unit to
produce areusableblack ink. Therecycling unit usesavacuum distillation, filtration,
and blending process. Thereusableblack ink ismixed with virginink to the desired
property. The solvent present inthewasteink isrecycled and, therefore, only water
and paper-dust paste are present in the recycling wastestream, whichisno longer con-
sidered to be hazardous because the heavy metals and solvents are no longer present.
The company moved from having a12,000 |bs/year hazardous wastestream to a 1,500
Ibs/year nonhazardous wastestream.®

New Soldering Processfor Circuit Boards
Devel oped by: M otorola Government Systems and Technology Group

The idea: Eliminate the use of chemical rinses containing ozone-depl eting substances
when preparing metalsfor soldering. Working with the Department of Energy, Motorola
developed a soldering process that eliminated the need for chemical rinses after the
use of achemical flux to remove oxides from the metal surface. The new process
replacesthe flux with amixture of adipic acid, anontoxic organic acid, inisopropyl
alcohol. The mixtureis sprayed onto the circuit boards that are passed through an
inert gas section of awave soldering machine. This prevents oxide formation during
the heating of the board to soldering temperatures. When the board then passes onto
theliquid wave of solder metal, the adipic acid actsasascavenger for theoxides. The
only waste products of the system are carbon dioxide and water vapor. No further
cleaning of the boardsisrequired asno corrosiveresidues areformed. Thisprocess

56 EPA. Pollution Prevention Success Stories (EPA/742/96/002, April 1996).
57 Ibid.
% Ibid.
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has eliminated the previous use of 48 tonsof chlorofluorocarbonsand trichloromethane
per year. Although the new machinesrequire asignificant capital investment, con-
ventional wave solder machines can beretrofitted at amuch reduced cost.®

UV CoatingtoCureCans
Developed by: CoorsBrewing Company

Theidea: Analternativeto current methods of decorating the 100 billion aluminum
cans produced annually, which does not result in VOC emissions. Thetechnology
usesUV light to cure the decorativeimage on the exterior of aluminum beverage cans,
rather than curing the cansin agas-fired oven. Separate UV “fountains’ supply theink
torollers, which coat individual plates. The plates, onefor each color used, areraised
positiveimages of the graphic design to be printed on the cans. Clean cansarefedinto
the printer and placed on arotating steel mandrel; in rotating the can body against the
rotating blanket, the graphic image is transferred to the can. The cans are trans-
ported to the UV oven for curing with UV light. Overall energy costs are signifi-
cantly lower for the UV curing than for conventional thermal technology if air emis-
sion controls are factored in, and fewer VOCs are emitted.>

Printwise™
Developed by: Deluxe Corporation, St. Paul, MN

Theidea: A system that eliminates petroleum-based solventsand their related VOCs
from thelithographic printing process. These solvents, generally consisting of 100
percent VOCs, have traditionally been used to clean ink from press components.
The resulting “press washes” are considered by EPA to be a significant source of
VOC emissions. ThePrintwise™ ink is100 percent vegetabl e oil-based and matches
or exceeds conventional inksin pressand printing performance. Most important, the
ink includes a solubility conversion mechanism that enablesit to be cleaned with a
simple, VOC-freewater solution. Deluxe’ sbreakthrough resulted when corporate sci-
entist Tom Pennaz began regarding lithography as asystem in which ink and solvents
act asinterdependent, not independent, elements. Pennaz devel oped asolubility con-
version mechanism that heincorporated into traditional ink formulations. Acting asa
“key,” the solubility mechanism locksthe oil-based Deluxe ink during printing but can
be unlocked and converted to a water-soluble state during cleanup. As aresult,
although the Deluxeink remainstruly lithographic, it requires awater-based, VOC-
free solution for cleanup.®

59 EPA. Pollution Prevention News (May-June 1995). Featured in U.S. Department of Energy’s
Innovative Concepts Fair, April 1995.

8 EPA, Pollution Prevention News (June-July 1994).



Concl usi ons

Six years ago, pollution prevention in industry was the province of a handful of
leadersand visionaries, mostly in afew large corporations. That vision has spread to
amuch larger universe of firmsacrossawiderange of industries. EPA’searly volun-
tary industry programs, 33/50 and Green Lights, were instrumental in setting up a
framework for companiesto act positively and cooperatively with EPA in undertak-
ing pollution prevention measures.

Companies appear to be motivated to adopt pollution prevention innovations by a
combination of factors. Some are attracted by perceived economic benefits, either in
the form of cost savings or increased market share. Some respond to the threat of
government regulation, still othersto the willingness of regulatorsto beflexible. Some
companies are motivated by customer demand for “green” products; othersby public
attention to their polluting practices. Thus, both the carrot and the stick seem to be
effectivefor different companies. And just asresponsesto incentivesdiffer, so dothe
waysin which different businesses undertake pollution prevention measures. This
chapter has offered aglimpse of the manifold innovations and opportunities open to
industry in pollution prevention.

Among the challengesthat lie ahead, three in particul ar stand out: achieving amore
widespread use of environmental accounting to ensure that corporate management is
fully aware of the costs of pollution and waste; disseminating information and techni-
cal assistanceto small and medium-sized firmsin order to increasetheir participation
in pollution prevention; and harnessing purchasing power of consumersto drivethe
market towards environmentally-preferabl e products.

Chapter 2 - Industry

75



Chapter 2 - Cuest Commentary

Comments on the Current and Future State of
v Pol | uti on Preventi on

by

EdwinL.Mongan

Manager, Pollution Prevention Programs
DuPont Safety, Health and Environment
Wilmington, Delaware

Mr. Mongan isalso the Chair of the Business Roundtable’s Industrial Pollution Prevention Council.

Aswe review environmental progress during the past decade, industry can look back with satisfaction on its
accomplishmentsin reducing waste and emissions. Through practice of pollution prevention, companies have
enhanced their relationshipswith local communities, improved their productsfor their customers, and madereal
environmental improvements. Significantly, many companieshave doneall of thiswhileimproving their bottom
linebusinessresults. The positiveresultsachieved so far are agood beginning, but much more remainsto be done
by industry in order to approach thefull potential for combined businessand environmental improvements. DuPont
Chairman, Ed Woolard stated, “ Our most difficult challenge continuesto be eliminating waste at the source. This
areaalso represents our biggest opportunity for businessimprovement since every pound of waste representsa
pound of ingredient that has not ended up as a high-value product even though it should.”

The most significant change that has occurred in industry since the Pollution Prevention Act was adopted in 1990
isnot anew system or new technology, but rather achangein attitude. Thereisarapidly growing realization by
companiesthat they can no longer afford to view the environment and business astwo different topics, let alone
two competing topics. Thousands of large and small companies are establishing demanding waste and emissions
reduction goals, enlisting in voluntary programs, and publicly reporting their progress. Oncethey committo a
goal, company leaders are challenging employeesto meet and exceed their public commitment in away that saves
both money and valuabl e resources. Numerous success stories have been published by the States, the EPA, and
private organizations. They describe hundreds of innovative solutionsto difficult waste problems, resulting in
millionsof dollars of cost savings and revenue increases, often for minimal or no capital investment. Sharing these
stories has served to energize, educate and enabl e other companiesto build on these efforts.

Thekey to future successliesin cooperative effortsinvolving companies, local communities, regul atory agencies,
and environmental groups. Thisisthe best way to create needed environmental improvementswhile at the same
time strengthening the competitiveness of U.S. industry in aglobal marketplace. Voluntary programs such as
EPA’s33/50 Program of waste and emissions reductions have demonstrated that outstanding environmental and
business benefits can be achieved in aspirit of partnership and cooperation. The 33/50 Program has served asa
valuabletool to help focus, prioritize and measure waste and emissionsreduction efforts. The national attention
accorded the 33/50 Program has hel ped companieslike DuPont to sustain and accel erate their waste and emissions
reduction efforts.

National programs such as 33/50 will and should continueto play animportant rolein future pollution prevention
efforts. However, increasing attention isbeing given to partnershipswith thelocal community asbusinessesdirect
their attention to the concept of sustainable development. Through national programs and local partnerships,
companies have made great progressin eliminating waste at the source, increasing recycling of waste and post-
consumer materials, and devel oping products and packaging with greatly reduced environmental impacts. At
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DuPont, our ultimate objectiveisto operate in harmony with the community, in boundary-less plant siteswhere
information, understanding, concerns and people flow freely between the plant and its surroundings. Economic
growth, environmental protection, and strong educational systemsmust be addressed together as part of avision
of local sustainability.

EPA can benefit both industry and communities by providing aframework and tools for setting priorities for
future pollution prevention efforts. Thismust start with a sound scientific assessment of which sources of waste
and emissionsare of greatest concern to human health and the environment. Priority-setting must be donethrough
an open and cooperative dialogue, with the agency, affected industry, community members, and environmental
groups participating. An example of acurrent effort is EPA’s Waste Minimization National Plan, which has
focused attention on persistent, bioaccumulative, and toxic compounds and targeted them for voluntary reduc-
tions. Aspart of the process of developing the National Plan, stakeholder meetingsinvolving industry, states, and
publicinterest groupswere held to provide opportunitiesfor input and dialogue.

EPA and state regulators must seek opportunitiesto provide industry with the flexibility to adopt pollution pre-
vention solutions as alternativesto end-of -pipe controls. Two concernsare paramount: (1) provideampletimeto
investigate and implement innovative source reduction alternatives versus end-of-pipe controls, and (2) make
regulations performance-based rather than mandating specific technologies. 1n some cases, new regulationsare
continuing to driveindustry to invest their limited capital dollarsin expensive end-of-pipe control technology.
However, EPA’s PermitsImprovement Team has offered anew paradigm for reinventing the permitting process.
Their proposalswould enable and encourage greater adoption of source reduction methodswhile at the sametime
offering industry the flexibility to grow and make operating changes at the rapid pace needed to succeed in a
competitive global marketplace.

Industry must provide the leadership and innovation to create a step change in our approach to protecting the
environment if we areto achieve our vision of asustainablefuture -- aclean environment and healthy economic
development. Industry must continue to shareits accomplishments and build on the successes and |learning of
others. Communities, large and small industries, regulatory agencies, and educators must form partnershipsto
establish prioritiesfor accelerated progress. States and federal regulators must continue to shift their emphasis
from end-of -pi pe command and control regul ationsto promoting pollution prevention through flexible, voluntary
programs, information sharing and recognition of successful efforts. Thereis much hard work to be done, but our
effortswill ensure positive resultsfor ourselves and future generations.
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The Dow Chem cal Conpany

by

Craig Doolittle

Manager, Pollution Prevention | ssues
The Dow Chemical Company
Midland, Michigan

Industry inthe 1990sis once again afocal point for environmentalism. Thistime, however, U.S. industry hasa
challenge to be competitivein aglobal market while at the sametime, it hasthe opportunity to play aleadership
rolein advancing effortsto prevent pollution and waste. Asthe global marketplace rapidly expands, multinational
businesses find themsel vesin a unique position to advocate and catalyze responsible and sustainable growth at
homeand overseas. While striving to balance the need for mandated environmental controlswith the entreprenural
needs of free enterprisein the United States, industry must leverage and integrate pollution prevention concepts
acrossitsoperations and businessesglobally.

Itisclear that waste cannot betolerated in our operationsif we areto stay in businessin the twenty-first century.
Whilethisisnot exactly arevelation, theideatakes on special meaning in the context of the changing and expand-
ing marketplace. The new competitive businessreality bringstheweight of market forcesto bear on environmen-
tal progress. Industry can use its expertise and resources to eliminate waste and increase productivity, while
increasing the growing demand for our productsworldwide. How industry actually managesthe changeto more
efficient production and useisthe key to whether we will actually be sustainable.

Industry not only hasthe opportunity to lead pollution prevention, we al so have the motive and thetoolsto make
itareality. Our motiveissimple: to survive, we must provide the lowest-cost, highest-quality products and ser-
vices. Our customers expect this more than ever before. Our shareholderswant increased profitability and pro-
ductivity. Atthe sametime, society callsfor continuousimprovementsin our environmental, health and safety
performance. How do we assure all needs are met? By using the tools at our command to make cost-effective
pollution prevention an integral part of what we do and how we think both individually and as a corporation.

Toolsfor Responsible Growth

We have several toolsto help us manage sustainable growth in aresponsible manner. One such tool isstandardiza-
tion. We can apply the same state-of-the-art technol ogy for manufacturing polystyrene, whether in Joliet, Illinois,
or Map-Ta-Phut, Thailand. A network of global technology centers ensuresthat our sites utilize the latest innova-
tionsto maximize productivity and limit waste. We are also working to standardize our operating practices, to
ensure each pound of polystyrene (or other Dow product) is made with the same attention to quality, environmental
protection, safety and health, no matter whereit’ smade.

Plant engineering and design can further drive“ resource productivity,” which basically means making morewith
less. Westriveto make every new plant we build the best onewe have ever built in terms of both process engineer-
ing, design and environmental, safety and health impacts. For example, an $800 million expansion of our site at
Fort Saskatchewan, Alberta, Canada, includes anew closed-1oop system that prevents the hydrocarbons plant
from sending any process waste water to the nearby river. Thisisthefirst plant of itskind in the world.
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Another business tool called “activity-based costing” (ABC) also can help businesses identify areas where
resources are being wasted. Simply put, ABC assures that all the present and future costs of making our
productsis considered in determining that product’s profitability. For example, ABC asks each business to
factor in the future costs of production, which may include environmental considerations such as recycling,
waste disposal, treatment or remediation of futuredisposal. Inthisway, EHS costs can be accurately incorpo-
rated into the profit or loss statement for each product. Thisapproach also supportslife cycle analysis, which
evaluates our productsfrom design to disposal or recycling. Thesetools help usto be more competitive long-
term in the marketplace.

Whilewetalk agreat deal about being more competitive by reducing waste, we also realize that there are some
caseswhere improvements must be made to addressimportant environmental, health or safety issues. The best
example of thisat Dow isour emissions reduction goal for 2005. We already reduced global emissions by 50
percent between 1988 and 1994. Further reductionsto meet the new targetsin our 2005 goalswill require an
estimated capital investment of about $300 million over 10 years. Thisinvestment may not generate adollars-
and-cents return, but it will help us address an essential part of being a successful company by meeting the
public’sexpectationsfor lower eimssions.

Integrating Strategies

The key to making some of these tough decisionsis strategic integration. Companies must blend business and
environmental management systems and decision-making in order to achieve pollution prevention goals. This
requiresanew model for business, one that merges economic and competitive reality with environmental, health
and safety performance. Businessand EHS management systems have often been managed separately. By fully
incorporating EHS goalsinto business goals, product by product, corporations can make moreinformed decisions
onwhereinvestments and resources are needed. Sustainbility then becomes determinable on acost basis.

What doesthe futurelook like? Wewill move further along the continuum from the end-of-pi pe treatment phi-
losophy of yesterday to today’ s focus on pollution prevention -- to tomorrow’ s market mandate of “resource
productivity.” Our businesses cannot focus on preventing pollution for itsown sake. Long-term, the question we
must ask is not simply “How can | eliminate waste from this process?’ Rather, it is“how can | use less raw
material to make more product with lesswaste?” When wefully integrate thisthinking into our daily life, wewill
have made tremendous progress along the path to sustai nabl e devel opment.

It’s one thing for the business community to talk about the opportunity and tools for merging economic and
environmental decisions, but it’ s quite another to build aregulatory system that encourages such action. Many
of thelaws and regul ations with which businesses comply today are crafted according to the old command and
control paradigm. There is often little incentive for companies to make the changes or use innovative ap-
proaches mentioned previously. Infact, regulations can discourage companiesfrom embracing innovation and
breaking from prescribed operating methods.

We need aregulatory system that is performance-based, one that allows businessesto set goals based on their
distinctive set of issues and needs, while assuring the public can effectively monitor and influence that perfor-
mance. One-size-fits-all regulation doesn’t match the rapid changesindustry facestoday. Instead, society must
embrace aflexible system that asks businessesto be responsible for performance improvements and accountable
for lapsesin progress. Such asystem requirestrust and collaboration among all stakeholders: government, the
environmental community, industry, and private citizens.
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Slowly, we are making progress on collaboration. Today, industry is often invited to the table as policies are
debated and drafted. We' veworked side by side on several occasionswith colleaguesfrom the EPA and Depart-
ment of Energy oninitiativesto test the concept of performance-based regulation. We've had some successes,
and some failures, but ultimately, our successwill depend on our collective and ongoing commitment to work

together.
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| nproving Both the Environnent and
Corporate Profits

by

MarcJ. Epstein

Price Water house Visiting Professor-of-Accounting and Control
INSEAD

Fontainebleau, France

Professor Epsteinisalso a member of the EPAsNational Advisory Council on Environmental Policy and Technol ogy
(NACEPT).

Industry has made great stridesin reducing corporate environmental impacts from its products, processes, facili-
ties, and other activities. Increasing numbers of companies have seen improvement in both the environment and
their profitability from proactive environmental management rather than merely reacting to environmental regula-
tions. Companies have discovered that techniques and technol ogies are avail able to improve environmental and
corporate management and are beginning to use them.

Many companies have been moving swiftly to integrate the consideration of environmental impactsinto all as-
pects of management decisionsincluding product cost, product price, product and processdesign, capital invest-
ments, and performance evaluations. But thisisnot yet widespread. Companies are often unsure about how
evaluations of changing regulations, changing environmental technologies, and changing costs of those technolo-
giesshould beincluded in decisions. They also have difficulty evaluating the costs and benefitsrelated to product
lifecycleimpacts. Finally, even wheretechniques and technol ogies have been introduced in companiesthat both
reduce environmental impacts and improve long-term corporate profitability, these techniques are often not spread
among companies or even between the different business units or facilities of the same company. Sometimesthis
isblamed on decentralization and the inability of senior general managers or senior environment, health, and
safety (EH& S) managersto motivate business unit and facility managersto institute environment protection and
money-saving changesin products and processes.

Nevertheless, the techniques and technologies are availabl e that can improve corporate environmental perfor-
mance and corporate profitability--win/win modifications. 1n many cases, financial analysistoolsthat are com-
mon throughout industry are not being used in EH& S departments. In other cases, companies are being man-
aged with afocus on regulatory compliance rather than environmental planning.

Three of the areas of corporateimprovement that have significant positive impactsfor both the environment and
corporate profits are capital investment decision making, cost management, and performance evaluation.

Capital Investment Decision M aking-- Throughout industry, techniques such as scenario forecasting, Monte
Carlo simulation, decision trees, and discounted cash flow analysis are commonly used for improving capital
investment decisions. Most major companieswould find it inconceivabl e that such decisionswould be made
without estimating the likely future cash flow and other impacts from theinvestment. Significant uncertainty
related to projections of sales, competition, production costs, and many other factors often exists and long time
horizons are not uncommon. Nevertheless, risk and uncertainty are appropriately factored into the decision
analysisand the decisionsare made. However, these techniques are typically not used in environmental equip-
ment decisions and the evaluation of quality improvements that have benefits for both the environment and
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profits. Too often, companiesview environmental improvements asdriven by regulationsand do not recognizethe
tremendous opportunitiesthat are created by proactive environmental management.

Companiesthat conduct product life cycle assessments on aregular basisfind that numerous opportunitiesfor
improvement exist and provide changesin product and process design that not only reduce waste and increase
production yield, but also increase product marketability and sales. Those companiesthat broadly identify their
stakeholdersand measuretheir life cycleimpacts gain competitive advantage through improved product and pro-
cess design and reduced environmental impacts. Thelife cycle assessment and life cycle costing process also
providestheimpetusfor companiesto bring together professionalsfrom many parts of the company. Thiscross
functional approach provides the setting for consideration of the impacts of the environment on accounting,
finance, product and process design, legal, operations, marketing, etc. Thisisoften thefirst timethat many of
these professionals have been brought into the consideration of the product design early enough to have an
impact. Benefitsare provided to the product, to the environment, and to corporate profits.

Cost M anagement -- It iswell known inindustry that “we manage what we measure”. Unfortunately, too many
companies cannot identify their total environmental costs and thus do not recognize the significant impact that
those costs have on their bottom line. They also don’t recognize that many of these costs can be controlled and
reduced through strategic environmental management. Companies need to identify their environmental costs,
track those costs, and then determine the causes of those costs through a system like activity based costing. The
life cycle assessment and life cycle costing process al so providesinformation that should beincluded in thefull
environmental cost accounting that is necessary to dramatically improve environmental management and reduce
environmental costs. By identifying the causes of the costs, products and facilities can be identified that poten-
tially make the most significant contributions to environmental cost reduction. Without this approach, the
causes of environmental costs are often not clear and cannot be effectively managed.

| have seen many companiesthat have dramatically underestimated their environmental costs because of inad-
equate costing systems and did not recogni ze the significant opportunitiesfor both cost savings and environmen-
tal improvements that were available. Costs being understated by a factor of three or four is common and is
caused by the tendency of accountantsto place environmental costsin various overhead or general administra-
tive expense accounts. This masking of the costs encourages the consideration of these costs as regulation-
driven and does not encourage the consideration of the tremendous benefits of voluntary-driven, proactive,
strategic environmental management. Full environmental costing is becoming even more critical as global
industry recognizesthe obligation for product take back and the ultimate responsibility for post consumer waste.
Companies should be including these costsin capital investment, product-costing, and cost management deci-
sions.

Performance Evaluation -- Through the integration of environmental impacts into capital investment and
product costing decisions, managers are encouraged to consider the long term environmental and financial
impacts of product and process decisions. But, if companies are to motivate proper decisions, they need to also
recognize theincentives created by the performance eval uation system and make appropriate changes to encour-
age managersto seek win/win improvements and make the proper tradeoffswhen environmental improvements
have no clear business advantage. Often capital investmentsare discouraged by performance evaluation metrics
that cause amanager to forego profitable long-term investmentsfor increasing current period income. Further-
more, if companies want to make significant environmental improvements or change the corporate culture to
encourage environmental sensitivity, an integration into the performance eval uation system isessential. Includ-
ing an environmental performance metric into performance eval uations and bonus schemes can motivate changes
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that are congruent with company stated goals. Both lagging indicators of performance (measures of past environ-
mental performance) and leading indicators (environmental management systems and improvementsto reduce
future environmental impacts) must be included in these evaluations of performance of divisions, teams, and
managers. These measureswill allow companiesto evaluate and motivate performance, benchmark the company’s
performance against its competitors, and strive for continuousimprovement.

Some companies still do not recognize the benefits from proactive strategic environmental management. In
many casesthey don’t recognize how existing measurement and management tool s can be utilized to improve both
the environment and profitability. The EPA could improvethe environment and corporate profits through further
development and promotion of the toolsavailable for integrating environmental impactsinto management deci-
sions.

Some companies see the measurement tool s that can be used to improve costing and capital investment decisions
aslessreliable than traditional business and accounting measurement approaches. But, thisistypically not the
case. Increased usage of these toolsin EH& S departments will improve environmental decision making, im-
provethe environment, and improve corporate profitability.

EPA’sinvolvement in promoting the use of these techniques and technologies and the encouragement of full
environmental cost accounting and life cycle costing to improve corporate decision making will lead both corpo-
rations and the EPA closer to their goal s--the improvement of both environmental and financial performance.
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